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(54) Title: SUCCESSIVELY BIAXIAL-ORIENTED POROUS POLYPROPYLENE FILM AND PROCESS FOR PRODUCTION 

THEREOF 



(57) Abstract: A successive biaxial-orientation process which comprises extruding a molten polypropylene resin composition con- 
T-H taining a nucleating agent of 0 -crystal through a T-die, cooling the extruded melt on a chill roll, stretching the obtained raw sheet in 
the lengthwise direction, and then stretching the resulting sheet in the widthwise direction to thereby obtain a biaxially oriented film, 
wherein the degree of orientation of fi -crystal of the lengthwise stretched sheet is adjusted to less than 0.3 by the following process 
(1) and/or the process (II) and the resulting sheet is annealed at need and then stretched in the widthwise direction: Process (I) of 
melting a polypropylene resin composition containing needle crystals of a specified nucleating agent of $ -crystal at such a tempera- 
ture that is the melting point of the polypropylene resin or above and lower than the lowest temperature at which the nucleating agent 
dissolved in the polypropylene resin and then extruding the resulting resin composition through a T-die at the temperature, 
O and Process (II) of adjusting the neck -in in the lengthwise stretching to 25 to 55 %. The obtained porous polypropylene films are 
^ excellent in breakage resistance in manufacturing and thickness uniformity, have high void contents and high air permeability, and 
are suitable for battery separators. 
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in/mi I #fc:4 — 3 0 o hm • i n/m i 1 -^25-5 : 

R=2 5 (4. 2 tcurd) (^1) 

[^4'> R^^3immi%KOHmi^^(Dy4Ji'j^(DmmsM.(DmMi$. (ohm- 

i n/mi 1 ) ^^b, tcurtiASTM D 7 2 6 fc^^oTi^'J^Lyc;??" l/3S^ 
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m (sec/1 0ml) ^^b. d}*7K^ffiAr*fCcfcD^2C)?h^m^ (^m) 

(^1) TtH® (^2) SlD^ (^3) 7l)-^Bmi)^n^o (sec) 
^:¥^^^?L# (jam) tom (sec- /^m) i:7w';VA®«^^RmA (mo 

5 hm- in^) tC. (^^2) (Ditmm^ibmit)^nx\f^^ (R.W.CaUahaii 

The Tenth International Seminar on Primary and Secondary Battery Technology 
and Application. March 1-4. 1993) o #e.nfeRmAJttX (^3) fS^^V ^ 
)Vh.m^ 1 m i 1 ( 2 5 Aim) ^fe D ©^MSSt^^t^ffi^^tBt-^ 
^ (#W2 0 0 0- 3 0 6 8 3-#) o 

10 RmA=4.2tGBrd (^2) 

R=2 5RmA/'L (5S;3) 
^fe. JigB:i?f— l/M^S (tenr) ASTM D 7 2 6 fc^^abT^S^^n;^ 

15 ^*(JIS K 3 8 3 2) -Z?t|iJ^b7fc:^-&}c:0. 0 4 0~0. 0 6 0 Mm@S. 
#fc 0. 045~0. 055m rsmmr^^ D > 7jc^ffiAi*-el|iJ^L'/^±^'a-{c: 0 . 
10 — 0. 5 0Mm@^> #J::0. 2 0~0. 4 0 jtim@^Ti&D> 

(SEM) ^mds^BikisbtzM'^\c. y JV2>.m^:&^(om 
20 ©M:*:tFLgd^ 1 — 5 0 m mmm. 5 ~ 3 0 ju m^STfafe § , 

mz. 2N:^B^©#?Ltt#u:7°nHi/>':7^;i/A«. j i s z o 2 o 8{:i^ 
mvxm\mvrcmmmt>^. —mzs ooo~6ooo g/m^ • 2 4h@^, 

4 0 0 0 — 5 0 0 0 g/m'' • 2 4 h@^l?^D> J IS K 7 127tC^|i!lb 

xmMvrcmmmm-fy^m:&m:si.zm:^m^iz5o^i 0 omp a@s. mze 0 

mi=3^)V) ) (DO. 2 5aM%7m?K^ffiVi;^£ili?1.«J IS L 1 0 9 2 
^S!lbX?giJ^b>^li&7Kffi:^)^^ 200 — 4 OOkP aU^. mz 200 — 300kP 
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5 ^4^hVrcJ^=^U>. -^>5^>. ^^y^>. :t^v^>. 7^ 

mm^^)y°u}du>mmn(Dy<)vh:7u—u~-h (ot tmfrj -hH^tB-r-So 

J I S K 6758-1 981 r<i;DaiJ^) t^. 4t»Mt^:^«J:V>»;?>t, o. 1~10 
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< I lVee599030 OM>:atOOCISN 




oz 

(P) 3^^— :pix (3) 



(T) fiH-HNOD-iH-OOHN-cH 

'irj-a^^^^a^i^-^q^WH sz^T^^^a. (s) ~ (i) siija^^^^ oi 

c^x^^-^^hMM^^ ^Y^i^^^i^^^^V/c: ^Y/;i<-*./?2u^#W^ ^Y^ifif^ 

oz 



ti)€lO/ZOdr/X3d[ 



€er990/Z0 OAV 



wo 02/066233 



PCT/JP02/01304 



21 

5 R'-CONH-R^'-NHCO-R^'' (2) 

[^"f^ R''«^^^l~2 4©iSfB^U<{^:Fi§fDCDJiijBJI^>^T$>BS. 

^4-28 (ommmi^T a >^». 4 ~ 1 4 (Dmmm^i^ys. >^«x^^ 

^n-^*ti^*^ 3 — 1 2(Dv'^nT;p^;i/». — (e) . (f) > — 

10 (g) (h) xs^^nsx^^b. 




mm 1 — 12 (Dmmm^i^< i-t^mm'^(Dyjv^)pm. mmm. e ~ i o ov-^ d 

T)i'^)Pmx\ty a: - ;«$^'ro R ^ ^s.tXR ' ^ f^M*^ 1 ~ 4 ©ifiM*^^ b < 
25 t^r«'l!E^)|^©7;i/^l^>S^^-ro ] 

R^'^-CONH-R^^-CONH-R*" (8) 
i^^. R ^ ^ itmrnWc 1 — 28 ®ISSiXf^:T^I§^©J3g|&;^T $ y mmm: 

6-12 o^fDXJi^^fn©j!i3^^^T5 y m^»x«^^^ e — 1 4 (D^mmr 

^Jmrnm^^-To R^n*— (1) (343tj--&R'Xt*R'tlWittXcfeD. 
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/N— (CH) (CH2)a — COOH (4) 

C |ll8 

O " 



a«0~l 2©S^^Sb. A^*— (i) > — (j) . -ISie: (k) . 

10 — (1) xfi— «^ (m) •vm-^ti^i^:fjjv:^>mm&^mv. 

15 "^^^^^^ 

^ (k) 



20 




(I) 



(m) 



25 ±iB#^'+' , R ^ tk^m^. mmm 1-12 ©itign^^ u < }'Si^mm^(D 

— (1) T^^nSTS F^'fb'&tl^. — (la) 
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HOOC-R^»-COOH (la) 

i^^-^n^mmm. mmmy.u^mm<Di?:fy)v^>mh—m^ (ib) 

R^^-NH2 (lb) 

lliJ»i^5^:^7;V3i?>m.h bxt^. 3-26. »^b<fa:3~i4 ©tsfox 
•fe;i>->M> 1, i2-]^^ij>~m. 1, 1 4--7^h^^;^j>^M. 1, 

mmkzP'^)v^ymt.\^xu. m^^6~3o, ^^b<{^8~i 2©iigMi^ 

Q-v^iJ^>i^^}V^>m> 4, 4' -H>'i57D^^i^->>?;^7;i/3j^>m. 1, 4 

25 V>-J:r.df y^)Vm. 4-ieTt-':f^Ji^y^JVm.. 5-t 
m. -Jy:ii>m. 3, 3' -}^ym-jvs>:fyjvm>m. 4, 4' -tf>'ain;i/>? 
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3, 3' -x;i'3tt-;i/S?^m^m. 4, 4' 3, 3' 

~:t^zyz^^M^m. 4, 4' 3, 3' 

5 m#mv 4. 4' -:^;;V3j^:n;i/i?^m«=m. 3, 3' -^:tz^^Mmm. 4, 4 

' -^::r>^^m#m. 4. 4' - (v-y:c=iu>z?:t=¥>') i:^^Bmm. 4. 
4' — ry>'i57n-<;vi^^m#m> 4, 4' -^\yy^x2-i)v^j^Mmm. 5^5^ 

10 (5) 




15 Xt^— (6) 




20 c^4». R^^-wmo^-R' t-w^mv^^. ] 

2 - tert - a^^>';VTS 4 -n-r^^;V>'^7 D^:^$/;PT^ 

4 — r V r/g^;^^^^ D^^i/;i/T 5 4 -sec - :/5^;i/>^^7 D^4^$/;py ^ 
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4 - tert-r n^^$/;i/T5 4 -^4^>';V5^^ D^^>^;VT5 >, 

4-^:7°^;V>'5'D^^>^;i/T5>> 4-::ri'5^;V$/^n^4^5>;VT5>. 4- 

10 ;i/r5>:*^^M^$^§o 

Ta>i:UTJi, — IS^ (7) 



25 -r7°atf;i/Txu>. m-yDtf;i/Txu>. p-:7"'nfc!;i/TxU>. 0-^7$ 

;VTXU>. p — rv:/5^;i/TxU>. p-sec-:/5^;VTXU>'. p-tert-:/ 
^;i/7'xU>, p-n-T5;WTxU>. p — f V T5;i^TxU p-sec-T 




(7) 



Xt^— (8) 
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o-T^ye^y'ain;!/. m-T5y>^>'aizi;K p-Tay>?:7a:n;k 

—m^ (2) -tf^^n^T^ H^ib-a-i^^. — (2 a) TS^n^iiiu&j^, 

15 H2N-R^«-NH2 (2a) 

R2^-COOH (2b) 

R''^«fBR'X^^R^''i|^«T^fe•5o J 
m-^yX. —m^ (2) ©R«"T?^$n§ r>?T$>^Sj <h«, TIBCDJBift^. 

») -^^D^ —m.^ (2) ©R»S:t)fR^''«^^©j!i^MXW:5f^<3D^y 

■m>^T^>^-^mm'^ri. ^^oMi^^mizu. i, 2->?T5yx^>, i, 2- 
25 $?T5y:/nA>. 1, 3 -i^T^y :7'D/t>. 1, 4-s^T$y >''^>. 1. 

1, 8-z^r^y:t^i$^>. 1. 1 o->?T^y5^:;fj>. 1, ii-z^rs,/^ 

mmm-^r^>t.'U'T:u. $f*u<ti6~i 5©j3g^:^-^T 
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-e^T^y^-i^n-N^^ri^-^. 4. 4' -v=T^/>^e^i^o^4^>';k 4, 4' - 
i^T5y-3, 3' -i^;?«.^;p$>^->^n^^i/;k 4, 4' ->?T^ / 5^5/^:7 n 
^=^r>';i^>^^>. 4, 4' ->^T$y-3, 3' -5^p<^;vi^>'5/n^^r>';i/p^ 

2 M^tf 5 M^xt^ 6 m.m<D^mm. 4 ~ 1 4 ©it*JS5S:e^T s >^7j>^T!i^$n. 

10 ^^Mi^mizU. 2, 3->?T5y k°U5^>. 2, 6 -i^T^y HU>^>> 3, 

4 -5^T5 y tfu o - h u 5^>'x;i-3i^>'^W!i^$n§o 

z^T^>. I>-yx.=LU>>^T^>. 2, S-v^T^y 2, 

15 5/h;i'X>. 2, 6->?Tay h;i'X>. 3, hjvx.>. 4, 6 

->^y.5^;i/-m->'xni/>>^T$>-. 2, 5-5^y5^;!/-p— :7xxi/>'-:^T 

4, 5->^^5^;U-o-:7XXl/>>^T5>> o-^v-U 1/>5^T5>. 

m-^^/U v>5^T$>. p-^>/ij i/>5^T5>, 2, 4->?yayy5/g^w 
20 ^y:J-:7:^i/>. 2, 7 -s^T^yi^y^u>. 9, i o-^^T^y >'x:^>x 

3. 3' , 5. 5' -5^h^p^g^;l'^>>^>^>. 3, 3' ->?>^^;v-4, 

4' ->?Tay if:7xx;K 3, 3' ->?^h^>'-4, 4' -^?r^yfc':7x 

x;K 4, 4' -$^T5y>^>'XX;i'y;$^>. 3. 3' -^^T^y^^yx.-)l.p< 
3, 4' -^:^T5y>?:7Xx;Mi5'>. 4, 4' -y5^l/>lfX (o-h 
25 ;Wi^» > 4, 4' -y.5^l/>t'X (2, 6-4^>-U>^» , 4, 4' - 

UyeX (2, 6->^X5^;i/TxU» . 4. 4' -i^T5/-l, 2->^:7X 

x;^xi5^>^ 4, 4* -5^T^-2, 2* ->^^5^;vtf^>>^;K 4, 4' 
Tayx^^;!/^^. 3, 4' ->?T5y-2, 2-5^:7xx;^:/da>, 4, 4 
• -2, 2--:/>'xx;v:7°n/^>, 4, 4* y f^:7xx;vx— x;K 3, 



«MSEXX:iD: <WO 02066233A1_L> 



wo 02/066233 



28 



PCT/JP02/01304 



4' -z^TS.yz^y31-)VX.—y=-)V. 4, 4' -5^:t>^TnU>> 2, 2' - 
^5^:te^TnUX 4, 4' ~i^^:ti^T-V>. 3, 3' -i^TS y v^^'x::: 

;^x;I/3}n>. 4. 4' ->?7'5y>5:7x-;vx;i/3^c>^ 3, 3' -z^T5.y^> 
V:7-[iy>. 4, 4' -i^T^y^>v':7xy 4, 4' ->^T5y^>xr 
5 xuh\ 2, 7->^T5y:7;p:t-w>, 3, 7->?T5y-2-^h^>^:7;V:t 
fcf;^-p-T5y :7xx;pTxu>. 1. 3-tfx (4-T5y :7xx;i/ 
r^DtfJi') ^>if>. 1, 4-ifx (4-Tay:7xx;v:/ntf;W ^>if>. 

1, 3-b'X (4-T^/:7xy4^-» ^>if>, 4, 4' -HX (4-T$y 

^7xy^v') if:7xx;K bfx [4- (4-T$y r7xy^>/) :7xx;w x— 
10 5^;k tix [4- (4-T5y :7xy^i/) :7xx;i/] 9, 9-tfx 

mmWc4^1 3(Dz^^UT)l^dr>^)U:^>m. (9) JlU—m^ (10) 

}^^}V^i^u^^-^>:fy}V'^>m. 3->t^;Pv'^D^^U->;^;;^j}?>^, 4- 

4 n^^if^;^?;!/!}^^^. 4 - >'xx;>v'^ n^=^^if>5t;;i'2l?> 

^> 1 -:7Xx;v>^^D>\^+h>:i7;i/2j^>^. v'i^n^^-fe>:^7;i/#>®?. 4- 
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HOOC— R 



29 



(10) 



^mm^y:fy)v-:^>miii^'i:u. —m.^ (i i) x^—^^^ (12) -r^^n 

^JV^MMm. p-^^;psm«. p-x5^;i/^m«, p-ynb°;v^m§ 
10 m. p-:/^;i'^m#^> p- t -:7'^;!/^m», p -^>5^;i/^m«, p 



15 



HOOC- 



-^^-R^° (11) 



20 



HOOC— R 




(12) 
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—m^ (3) 'vm-^n^T5.\^mt^m-^. -m^ (3 a) -vm-^n^mmm. 

HOOC-R^"-NH2 (3a) 

^ox. —15^ (3) ©R^^x^^n^ rraym^j TlB©jiii«. 

:/V)vm. y'^>m. ii-T^/^>iriJ>m. i 

20 mmmr ^ y m ^: bx«. mmm ? ~ i 3 ©is^^ b < np^mma^mmmy 5 

-T5y>-^D^4^-y->;^;;t/3j^>^, 3 y->i^ p^^•t^>:3^7;^^i?>m. 4 

-T5 y - 2 -y ;^:i^?;^:^>;^7;^2}?>^#^s^^?i|^$tl^o 
25 ^#i^T^ym^:bXt^, i^^^7~l 5©^#^^T^y^^d^^j^$n. J; 

3-T5y-3->^3:-;i.:/pt!:t>m. a-Tsys^sm^ 2-T5y- 
4-'7J:-;^gsm^ 4-T$y-- 3 -yx-;mm. T>h^:=:;i/M, m-T^ 

y^m#m. p-rsy^m^^. 2-T5y-4-y5^;i/^m#^. 2-T5 
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5 y^y-s-^ h^^^-^m^^. 2-T$y-4. 5-5^^^ h^^^^^m^. o 

- (4-T5y:7X3i;w 4-T5y 4-Tay^^;v 
yj^-jv^mm. o-T5.ym]^ms m-r^ymi^m> p-r^y^i^m. p- 

10 1 -:^:7 hxm> 5 -T^y- 1 hxm> 6-T$y-i-:^ 

:7hxm. 7 -T$y- 1 -:^:7 hxM^ s -T^y- 1 -:?-:7 hx^, i~t 

5y-2-:^>' hx^> 3-r^y-2-:^:7 hx^. 4-T5y-2-:^7^ 

xm. 5-rs.y-2-^yhx.m. 6-T = y-2-:^:7^xm, 7-r$/ 
-2-:^:7^x^. 6-T$y-2-:^:7 bx^, 7 -r^y - 2--^^ h:i.m> 
15 8-T5y-2-^:7hxm^5^«^J^$nSo 

— (3) ^m-^n^Ts.\^^it^m(Dmn-c^^'eyT5.>\'§k. —m^ 
20 —m^ (3) -e^^nsTS Fm>ft;'&^®5-&> .i:D^:^fiti:^'fb^ii>^UT> 

So 
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N - :7 ^ D-r ;i'T N - 4 - ^ 9- Ay ^u^jv^v zy>m(oi3 Km, 

5 P0887375A l^jkm\zmm.<D:^m\zm^X-f S. Z. h\Z.^X)m^^\Z 

mzMvo. 0 0 0 I'-^smm^Tifimm^n. ^om^v<},-i. o. ooi — i 
mm^iT$>^o 0 . 0 0 0 1 ■i-^f3:m<D & sj^^^ viz<<. 

15 :$:mmiz-^^-^^^^vy°vt}du>Mmm\z\^. mmmm^^ommzmv 

^•^>^y'>f'fv:^h<Dmmmmw mTm2m (i 9 9 5^1^) jciam 

25 ^mWis-^2 2(DmwLmmm.^m, (ak ca> Mg. zn) ti. mm^s 
4—2 2(DMmawm.iiwmwi4.^i ^(DmmmimT)vn—}Vii(ox.7.^)v. 
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■ra&oT, UT(D (I) mj^zSyy.\t (II) ^M^^lc^eti^v— 
25 Wzfff:>ti^o 
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m^Mfj^o. 0 4. 0. 0 5. 0. 0 6. 0. imso. 2mmm^iimim'r^ 

iz-^n. ^ti^nm2 3 St:. m2 4 o°c. m2 4 st:, ^^2 e ox::RZSm2 8 
o'c^.hji^-rso 

(ON, N' ->?:7xn;v^^iJ->>?T5 N, N' ->?->'i7D^=^^e^;v^i/:7 

F e> :^ ^ 1^/5^ e. ^ iJ>>^ < <fc 1 

(2)N, N' -5^>'i$^o^^-y->':^7;i/j}^:::;v-p-:7x-i/>'>?T5>. N, N 
' -$^^>y-r;W- 1, 5 -5^T5 7:^:7^57 N, N' ->^^>l/-1';i^- 1, 

(4) JitB (1) ~ (3) ©T 5 Fi^^b-a-^^© 2 a^JKDS-a-^l 

25 Tf^^CDJ&W^bV^o 

(1) - (4) T*$n^/3^M^J<h^u:/atfi/>^#jig^--s>->:n;pa^if 

— X^'&b. tulBT^ H^{t:'&#lO^^?a^fCli#;^< 2 0 0-2 8 O'CX^M 
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^m^M m^u. MiH^ (1) ~ (3) <Dy^]^mih^m 

15 -r^^U^-ptfV^^^M^*!^^. MIB— (1) ~ (4) xm^n^B^m 

mm(Dmmm.m.izm%:^< . mmM.m2 o o~2 s o°cnm. 0Sb<«2 s o 
a)mj^z:^(wm(D\^^'rn<D:^mz^^^x%. :^v:fu\fu>mmm(D^m^ 

f^i 1 0 — 1 3 o-c, ^^b<«i 1 5~i 2 5*0. J:DI?*b<«i 2 ox:x 

$>^o m^it^i^mm. ■t-T^iDt>'^jvu—j]^h-y—hcD^mm^^\t. io~6o 

^\ ^^b<Jll 2-^3 0#. <:i;Olff^U<«l 5~2 08>@^T^^o 
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\t.. 6 0~9 0%. #JC7 0~8 0%^:-r^©*^^ff^L-V^o i^, ^Z.'X'm^ 

10 mmmmmrf. mM^m.2ox:yminxmmM^mm^m (dso ^ffv^. 

/3^^* (%) =10 OXH^y (H/3+Ha) 

15 (^feJ/g) S^^-To ] 

t^. MRv'— bOMJ^#{cPS^^n5^Vi:^^\ — J^lcJi. 0. 9 8 — 0. 7 0 

nB..mz.o. 9 6—0. 8 0 i-r§©y?>w^bVio 

W:. 1 0 0—1 00 Omumm. #tC2 0 0 — 6 0 Ovcmmmt.t^(Oti^t^mV 

iC}*. 5 0—1 0 0 0 Mm@m. #IC1 0 0—5 0 0 MmS^a^-r^CDT&W^U 
<^#> 

0 - 1 4 0 IC, l.<fS 90-120 'C, mmMWmm\-t 3 — Big;^^^^ bV^o 
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5 i^^jif^Z^^ (%) =1 OOX (W-Wi) /w 

10 5 5%&.±. 0^b<f^3 5 — 5 5%liCJi. cfcO^*lx<«4 0 — 5 S^^i-r-S. 

<c o s (9tb>^0. 3 07|5^<hU. SP^b<i*^-/^-r >*^3 5~5 5% 
15 ^Ji<?:-r^^li{C«fcD. iSM|olS<c o s ^^TD>^0. 2 85^^^r L^> D 

<cos20ro>^O. 2 7?fe#|i:-r^« 

20 ^^Mf^;$«^-So ^y^-r>^«. MKi^—hm (W) <hl^#n— 

(L) (DJt (W/L) ^^'ffc;$-a-^Jli:-r^=^»Jlir^ir<i:d^^m3^^o 
^ii-^inXOne P o i n tll2^ r:7^;Vi„^0<^J (^SLttS/K) ic:fB«l$ 
nxv^ ^ 5 1::. ^ >y iS' -T >^ ^ W/L (^)Pb1 (^^ I ) c^H^i^^^^ig D ^L-^o 
^y^^>m (%) =a (W/L) +b (3$ I ) 

^J;l«;^;Ph>'D— I/— h 2. 7 gyi Ore-. KMO. 9 6<Z)/3^3}?U:/nlf 
^-y^-i>m (%) =-16 (W/L) + 5 6 (^11) 
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0 0~2 0 0 Omm@^> ^\Z2 0 0~1 0 0 0Tsiv[m&iz'T^(OifiUf^V\^^. 

mmmm^\z.^Ki%^n^^m^^(om^^^ (soo) iS^^o^e., 

iisn?0TBt*> :7^;Vi^©i|@>^|B] (td) ^^TDlft 

^:M♦&'^b@BIoI^:mM»^e.^^&fe (3 0 0) M©TOYbU7fe3l^^T<i57 
15 ^ifefr^^Tf^^o 

J8 ^*^^@BlB]CDP#t^> < c o s " 0 TD>= 1/3 D . /3 ^:!5>^^^^iHrBlCDI^ 

#^tHM (1 9 8 5)) o 2^^igjCj5^)&i^i8ftBB|fiI^<c o s^aTD>«. 

20 M 3 ^BBIBJS:^^. 0 . 3 0 ei^_h7?« 3 ^©IB|Bl;^:^^iS < . ^lim^(r>m^^^ 

mt., (i)^fc::fev:iT#e>tife]Ms->— btcov^Tt5> m<mmw3inxiu) 
m^m i^^x^ ^/ ^ -1- >m^±yf^>z-m\t.mrrv%^< . ^ y -r >^ 5 %giiJi 2 

WizmMW^^(o-^- V \z^n^ )3 m'y^^mimMvx. wmw'^(Diy— h © 3 



NSDOCID: <WO 02066233A1_I_> 



wo 02/066233 



PGT/JP02/01304 



39 

h^i 3 oTc^i 6 o'c~ei~3 0 o#ra> mmw^o^s o%. 0^v< 

Ul 4 0 15 0 "C-V 1 — 60 0~20%. ctD$f^b<f^l 

10 4 5~15 0°C-e. 1 ~ 1 0#K, i«!M#^0~ 1 0 %(Z)^f^-rfT'5o 

m&wm (%) = [ (Lz-Lx) /Li] XI 0 0 
15 mmT:=.-v>^'v. mmi^mzm^vxv^^ ^mta^^m^mi^'r^o r 

20 §0 

•^B\zmmr=:-—v>ifjcm'v<DWt&m^(DW(MWuti?^vv^i()\ jk^^-s-t 

25 ©-e^^b<:/5:Vi„ 



NSDCXJID: <WO 02066233A1_I_> 



wo 02/066233 



PCT/JP02/01304 



40 

<mmw> 

15 mXzMti^fl. 2 0~1 5 S^C. ^*L'<}^1 4 0~1 5 Ot:. MiW 

^4—1 O^g. $f^b<^^6~8fg. 0~3 0 0%/'sec, $f 

^U<t^2 0 — 2 0 0%/sec. <tO^?*U<t^4 0~1 5 0 % y secCD^Wxm 

20 itVt/Dt (Xftl 0 0 Vt %/D t) ^ibx^s&eti-SM^Tab-s, 

;^ S ^:M^tt/?»mT-r § o 4 ^Tl^^Tii^jgft tcS. b < , 10 \^^m 

25 UX. M;lf*M^3iS:^n 0 0%/'sec*XiS<J^§a:^U<®^tt«®TU * 
U>&^bJ^:^«&*^^<D®3g:Sr^^Mffl"r^Jltfc:j^t9. 1 0 0~ 3 0 0 %/secCD 



0206e233A1_l_> 



wo 02/066233 



PCT/JP02/01304 



41 

T> tulB (a) :^ZS (b) ©^?L^3t&5^Til <h^#ili<h-r'5o 

5 

mmmm 

KM 

20 ]mK>^-~h<oxmmm^m\ uT<D^^r)Km^:^^rcio 

Kffl=H (iSi) / [H (iSi) +H (ofi) +H (az) +H (as) ] 

H (iSi) : /3S (3 0 0) ©OlsfJff^S 

H (cKi) : (1 1 0) ©CDHIifrgt^ 

H (aa) : (0 4 0) ®©jirJfT5tm (ift$) 

25 H (aa) : (1 3 0) ®<D|lI^g^^ (i^$) „ 

^vyuifu>mKzy-h^mmfs:i^^:^izm'D'ri^mvr^i)->:fju^. 
^ffl^T, ^m.mm2 ox:xmi nx^miM^mm^m (dso z.(d 



NSDOCID: <WO 02066233A1J_> 



wo 02/066233 



PCT/JP02/01304 



42 

iS^-a-* (%) =10 0XHi3/' (Hi8+Ha) 

(3 0 0) ®<^)MH?l^^— ^y&^S> cos 0TD®g^^i^« 
<c o s 2aTi>>Sr#tBUTi3^®iaiRiffi^L/:feo 21 SIT? 0tbJ3:. y^JVM.(Dm:& 

Tz. (3 0 0) m<D^mitvr^mw?^^ ^jviLfj^mrrMmr^^^. &mffiMm\^ 

15 ©Bt, <C O S ^^TD>= l/STfafeDx ^^iB|nJ<7)^. <c o s^aTD>=0 <h 

#M) o xmmi^mM^^^&.riz^To 
ixmmmmm'] m^^^mmxmmmmuR i nt 2 0 0 0 

mm^m : D e c k e r CD]gm^S.tKS c h u 1 z 
20 ^SXtf— H : 4 0° /m i n 

^S^HiiSj^^ 0. 0~50. O^XIO. 0" 

^m^4 0. 0~90. 0°yiO, 0" T.y^y'f 

200^:^^:16. 0° (ISm (3 0 0) m<D2 dMmiZM)^) 

xm : Cu/5 0 k v/2 0 0mA 
25 gS?L^ 

M#v'^;^A^IE:3^?^iKtc^Dmt9> — fflOfi^ (Lcm) . MM (Wg) . 
j*^ (Dcm) ^mmV. UT<D^^r):^&rc : 
^Jim= 1 0 0-1 0 0 (W/p) / (L^XD) 



02066233A1 r > 



wo 02/066233 



PCT/JP02/01304 



43 

Jim 

Hm-Si. ny^)l^-^^>hm (J I S K 3 8 3 2). 7K$R&XmmSy 4 )V 

Ammo^m'i^mmm. (sem) mm^^^^^^rao 

';^zf)v^-(>hm (BP^) iny'jv^^-ohmummmmm (PMi^hM 

5 r/t— A#n^— ^-CFP-l 2 0 0 AELJ ) ^mir^x^i^ummsM^ji 

10 ^i^?L#=4V/'A 

i5^U ^ii^^Sa ( J EOLftM ION SPUTTER JFC-llOO)-^ 
^JSM-T200) JC^UT. fg^l 0 0 Ofg'r:7-f ^l/AifMO^J^liJ^^ff 

ASTM D 7 2 6{32ptlbTl Om 1 ®^^^^^:7^;Pi:,^Ma6. 4 5 2 c 
m^^, 2. 3 c mH g C)JEE;bT-e®3l^-r ^BtF^ (sec) ^?il^b:^„ 

25 :7W';l'Aff^lmi 1 (2 5i[im) ^feD®^^^^flt«> ASTM D7 2 
6tc:^«abXS0^b;fe:^;-V'^mSM (sec) mS-^mLm (urn) 5&^e> (^ 

(^1) (^2) (^3) •A^^m.^o ^—umm.mm (s e c) 

i^ll^ (Mm) iCD^ (sec- fJ,m) tmMMMRmA (mohm • i n') 



NSDOCID: <WO ^02066233A1J_> 



wo 02/066233 



PCT/JP02/01304 



44 

(iC2) <Dttmm%ti^m>^^nx^r) (R.W.Callahan^. The Tenth 
International Seminar on Primary and Secondary Battery Technology and 
Application. March 1-4. 1993) . l^rBtlftRmAt (^3) /O^* S :7 

im i 1 ^rcLO<Dmm.mmif)mBn^ mm2 ooo-soes 3#) . 

5 R=2 5 (4. 2 tcurd) /'L (^1) 

WMtMU (ohm- in) ^^b> tcwt^. ASTM D 7 2 6 JC^ilillUT^ 
^L'rci:^—UmM& (s e c/l Oml) ^^U, dit. 7Km&Xmf}^ B^^Tz. 
TO?L^ (Mm) ^^b. L(*. y^JVAm^ (Atm) ^^"To ] 

10 *^Bj-r«. R (ohm - in/mi 1) m^mmsM(Dmm&t.i.rz. nm 

^feD®ftMS*T:«R:dt3 0 ohm- in/mi 1 |?^b<«2 0ohm 
• i n/mi It^^T?^^. 
RmA=4. 2 tGiird (iC2) 
15 R=2 5RmA/L (^^3) 

RmA : 3 1 % J<iOHmm^ (Dy ^ JVJ^a^mmMMmMm (mo hm • i n^*) 
t Gor : A S TM D 7 2 6 \zmmi^XmMVr:i:ff— UMMM (sec) 
d : 7K^A^56^e^8&:^^i^7L#(Mm) 
20 L : y^J}^Am^ (Mm) 

R : 3 1 %KOHmmfp(Dy ^ J\^J^m^2 5 Mm (1ml 1) 
Ji^M (ohm- i n/m i 1 ) ] o 

J I S Z 0 2 0 8 l::^®!lbTa!l^b}^o 

J I s K 7 1 2 7 izmmvxmMvr^o 



VJSDOCJD: <WO 02066233A1_L> 



wo 02/066233 



PCT/JP02/01304 



45 

7hm^«. J I S L 1 0 9 2izmmV. i»7Kffi (kP a) ^^i^fe. 

5 T. y^)VA<Dm^^mmm- {^>n^m.'fmtmm tsme-u ) i?«fMu, 

^l^m^ (Tave) ^ m.-XM^ (Tmax) (Tmin) ^im. 

(Tmax-Tmin) /TaveJ:D^mb^ o ttt^iftV^o 

^ife^jA [(i)^] 

15 MFR2. 7 g/1 oi)-, X9^i/>^a6. 2a»%(oyn ei/>-xg^ix> 

2, 6 —ryi^ u>z^t!)V:^^^5. HO. 0 5mm^fsie>mzm^h^Mmii 
UT5^n • x^v'^;!/^^-^ • ^5*;i'X*fcM<;v5?y i o i omS'OU:^ 

20 ffiv:»T2 5 ot:T?^s!i?i#bfe^. :^ y h w & m^mm^mm^u h 

^mmvfcio ±mT5.]^mt^mtimmM^m\zmm^^jy'ueu>iz^^ 

25 iji3 5 omm®Ti5^-r) ^m\^^x2oox:(Dmmumr^z^—hmznmv. 

MMl 2 OX^lz^W-^nrc-mme 0 Omm<D^Jlu—)V±Xl 2#f^y&HtT?^^ 



JNSDOCtD: <WO 02066233Al_L> 



wo 02/066233 



PCT/JP02/01304 



46 

u >^^mmmmu 5 #xa& «:> rc. 
10 M^mm. 10 0 sec x^;^iS]{c 6 . 0 -M#^frv>, m^^m 

mmmB [(d^+cid^] 
15 mmw\^—Ji^mmm^ i s omm(c^;^T^^>y ^-r 3 5 %\zvrci&Lm^. 

mmmi cai)^] 

20 ^J^btHb^cDMIItlS^^ 2 2 Ot:. y^j:&mciS«!M#D— ;mmil^4 3 5mm 

25 2 2 ox:-c(DT^^mmmz\^. ^^m^um^mmpimt^mmv-xx^^r^o 

MFii 1 t.nmzvxmwy ^ )vj^^'^r^o ^m.^wmsmmn.^m: 1 ic^To 



NSEXX^ID: <WO 020e6233A1 J„> 



wo 02/066233 



PCT/JP02/01304 



47 

mmm4 

15 mmmi t.nmz\^x.mwy ^ yX'i^^m^L. ^m.^^msm^i&.'mi^wz 

20 ^MM9 

si^Uynfcfl/^^KilgaiUT^ MFR7. 5 g/l 0:5[>(^):/Dtf l/>JJ^^5i^U'T 
25 ^#D-;^HjSii^ 1 1 5mmtC^;lT^y 1 5 



NSDOCID: <WO 02066233A1_L> 



wo 02/066233 



PCT/JP02/01304 



48 



m 





L 


» 


t 

VO 

<^ CO 

!o t>» 


oto 

O r-c *0 ^ CM 
to 1-H T-H O 


1 ^ 


8^ 


CO 






0,30 


o 

OO 

o to 

O OO VO o 


o 


CM 


12000 1 




o 

00 


o in 

CM CM 


OO 

o 


< 








■ 
1 

•VO 


o»o 

CD T-4 V-> ^ CM 
CO T-H o 


»o 


o^ 
o 


CO 


o 
>o 


s 


o 

CO 

o 


o 

OO 

Oo ^ 

O i-H OO O 


o 
o 

rH 


»o 

00 


o 
o 

00 
C<J 


I>- 
t>- 


o 

00 


I 

o o 
o *o 

CM CM 


to 

tH 

CD 


0 






* 




o o 
c=> o »o 

CO T-l T-H CD CM 


to 


o 

So 




»o 


o 


CM 
CD 


to 
in 

o p 

O *0 VO rH 


o 

rH 


o 

vd 


o 
o 
o 
»o 


o 


t>- 


I 

go 
O in 

CM CM 


o 
o 


o 


00 




»o t*^ 


O lO )S ^ 
O CO to ^ VO 
CO ^ O rH 


to 




VO 


to 
»o 


m 
o 

CD 


OO 

csi 
CD 


to 
to 

P vooqO. 

O rH T—l CO 


VO 




o 
o 

^ 


CO 


CO 


I 

o o 
o in 

CM CM 


OO 

o 

CD 


© 


t>- 


» 


Ivo 

:<=^ <N 


O lO ^ 
O CO UO ^ VO 
CO ^ O 1-H 




oo 
o 


VO 


VO 

to 


VO 

o 
o 


CM 
CD 


to 
*o 

Ooc<i*n 

O CM CM CO 


o 

CM 


On 
00 


o 
o 

ON 


o 




> 

cio 
p to 

CM CM 


o 




CD 




Ivo 

lo t*^ 


O »o i9 »r> 

CO ^ O ^ 


SlOo 


oO 
o 

rH 


to 
VO 




3 

o 


OO 

c> 


IO 
lO 

<=2ocmS 

O C>J CM 


\o 


CM 


o 
o 
o 
»o 






> 

o o 
o to 

CM CM 


o 

CD 




LO 


1 


VO 
[O 


O CO ^ ON 
CO CM CO o ^ 


1 ^ 


oO 
o 


o 
»o 


CM 

to 


»o 
o 


OO 
CM 

o 


»o 

O^VO^ 
O 1-1 CM 


OO 


00 


o 
o 

^ 




00 


I 

o o 


o 








t 
1 


AO 

CM 

lo 


o in 
o CO v-> ^ VO 

CO Tj- O f-H 


) ^ 

11 A-3 


go 


s 


»o 
*o 


o 


VO 
CM 

o 


lO 

to 

Ot-oo 

O tH CO 


CM 
CO 


TH 


o 
o 

00 


CM 


CO 


o to 

CM CM 


o 
o 


© 




CO 




VO 

lo 1^ 


o »o S 

O lo to ^ CN 
CO r-l O CM 


40 


So 

rH 




lO 


VO 

o 

CD 


OO 
CM 

o 


»o 

VO 

^»OCM*n 
O tH tH T-H 


CM 
CO 


tH 

C<l 


o 
o 

^ 


co 


o 

00 


I 

o o 
o to 

CM CM 


§ 

o" 


q 






VO 

io 


o o 22 ^ 

O CO »o ^ o% 
CO CM CO O T-H 


lO 

1—1 T—C 


So 

rH 


»o 
»o 


VO 

to 


o 


VO 
CN 

c> 


to 

lO 

Pooo<=J 

O tH CM CO 


o 

CM 


o 

rH 


o 
o 

^ 




OO 

I>- 


I 

o o 
o in 

CM CM 


CD 


© 


1—1 


1 


VO 

l<=^ cs 
►o 


O lO iS »o 

O CO lO ^ VO 
CO ^ O 


to 


o^ 
oO 

T— I 


00 
VO 


OO 

»o 


o 


cs 
o 


lO 
lO 

OcM-=d-'=^ 
O CM CM 


CM 
rH 


VO 


o 
o 
o 
in 


o 


LO 


So 
o in 

CM CM 


o 


© 






VO 

^ cs 
o 


o o S ^ 
O CO to On 

CO T— < CO O T— 1 


lO 


So 


o 
VO 


o 

VO 


o 


to 

CM 
CD 


*o 

to 

o^coO 

O ^ T-H CM 


o 

rH 




o 
o 
o 
to 


00 


CO 


o *o 

CM CM 


CD 


© 


<: 






o o iS »o 
o o»o 

CO r-H t— 1 O CM 


to 


o 

So 




»o 


s 

CD 


*o 

CM 
CD 


to 
to 

PocmO 

O i-H ^ CM 


VO 
rH 


00 
OS 


o 
o 

1— i 


LO 


o 

OO 


o o 

O to 
CM CM 


s 

o 








• 

•I ^\ ^ 

•J"**! /'"^ •Wc\ '**^>'^^ 


s 

iM 


1 V-lEA 

•• •• ^ta^^ 


1 gff^ 


<1> 

CO 

\ 

mm 


6 
=1 




Oh 


m 
ta 




1 

<D 
CO 

CO 

:< 

m 


1 

m 

■Jltt 

IS 

HE? 


i 

1 

SB 




m 


tH 

m 


1 

Ml 










m 

A 

I 


mo- 
"^^ 




Si K- i 

m i 


m 




1 

11 A 


■ffl- 


m 





NSDOCID: <WO 020e6233A1_L> 



f 

wo 02/066233 PCT/JP02/01304 

49 

10 yvhr^^^o 



'^SDOCID: <WO 02066233A1 J_> 



wo 02/066233 



PCT/JP02/01304 



50 

m ^ <D mm 

10 #:^W:;^iB]coft:;^?L#f^^n^^n o . i ~ 5 /^mRtx 1 ~ 5 0 Mm-^, ff^::?^ 
i^(Dmiziimu^n^n 0 . 1 ~ 5 ms.rx 1 ~ 5 0 ^ m^, m^-:^i^(Dm:k.iL 

15 ^/i^:*r(S}©«:^?Lg©itt^ 1 / 2 ~ 1 / 2 0 -r^^o 

n If p >mk~$kM^ y -< a ab o t. y^ a tt:*^ 0 . 0 7 ~ 

20 \fivi^mk-rMmwy ^ 

3. ASTM D726 XzM-o •xmm^tz.'n— VmmMifl 1 0 ~ 1 0 0 sec 
/lOml^afeDs ^^mfi^ 0 — 6 5 tciBifecDjSSM^J^ 

25 

4 . e>TB3(D^JC«ev:»#m Ufeli^Jrtft^ffiR 

ifi. 3 0 o hm • i n/m i 1 ^m^-^^mim. 1 fc^^® iS mmm^m^n^ 

R= 2 5 (4.2 tGurd) /L 



MSDOCID: <WO 02066233A1_L> 



wo 02/066233 



PCT/JP02/01304 



51 

[^ff, R\^3 imm%KOHmmfpo:>y4)iA(DnmMm(DmMm (ohm- 

i n/m i 1 ) ^^b. tcur^^AS TM D 7 2 6 iZ^-oXm^Vt^^—UmM. 
m (sec/ 10ml) ^^j^L-, dfi7K^jEEA?*lCJ;D^867t^*^7L^ (^m) 
^^b. L»>'^;UAJP^ (/zm) ^^T] o 

5 

5. ^i^Hmifi. /^:f)l'^^>h^ (J IS K 3 8 3 2) ^m^l^Tcm 

^izo. 0 4-0. 0 6 tzm-r^^r). TKm&xmi^m&vrcm^izo . io~ 

0. 5 0;[^mT*D> 

y ^ jvAm^cDM^i^mmm (sem) mm-^-^BM^rcm'^iz. y^jvj^m^:^ 

1 0 fB]<D«:*:?L@:^^ 0 . 1 ~ 5 m. J9^>^[n] fcffiii:/fe:^(Rl®*:*c7L#}0^ 1 ~ 5 0 jt^ 
m*T?a&D, 

jis z 0208 izmmv'ximiMvrczmmm'm. 3ooo~6ooog/ 

m^ • 2 4hT?a&D. 

JIS K 71 2 7 izmmvxm^vr^mmmmi)^. m^mm^m^mmz 

15 5 0~ 1 0 OMP aX$>X). 

m7K<Di^t> X) \z^mm^m (^^ u 5>x5^ i/ > ^ u h u 

r>A (a:g^V'>:r^->H#JlP^;«=3^;i') ) ©0. 2 5a«%7jc^^^fflVi 
:^6Jl?f>}* J IS L 1 0 9 2 \zWm\^'Tm^\^rdmfim)^2 O 0~4 O O k P 

6. /3^M^J/0^\ (1)N. N' ->?:7xn;i/^^it>>^T5 h\ N. N'-i^v- 

(2)N, N' ->?s^i5'n^4^iJ->5t7;i/3}^n;ix-p-:7xzii/>s^T5 n, n 
' ->^^>v-r;i'-i, 5-$^T5y:^>'^5'^'>'. n, n' ->^^>i/-r;i/- 1, 

4-s^T5y >'i^p^4^-y->RrXN. n' -e>^>^^o^^it>:^j;p#-;i^- i, 4 



02066233A1_I _> 



wo 02/066233 



1 

PCT/JP02/01304 



52 

15 lRl<D^3lS/':g|^I&I(DS:^7L^® 1/2 — 1/ 20 "C^^ ; 

lRl<Z)«:^?L^J^-€-n-€n 0 . 1 ~ 5 jti mS.tJ^^ 1 — 5 0 m-e. * ^>ariBl®*;^?L 
^iPi:>&:iRlC5*:;^?L@©Jt«l/'2 — 1/2 0"??^^ 

25 ;fej8^®M^:^^ (3 0 0) ®®ffiS3#j&^e.#mb;^j3^©@BlRlS&0. 3 0* 



NSOOCID: <WO 02066233A1_I_> 



wo 02/066233 



PCT/JP02/01304 



53 

vy''u\^u>mmmimm^mmi^. ±mum (td (cc^v^t, r^Fm-fb-^ 

5 (ON. N* ->?>'x;v^^i^->>?T5 H> N, N' -$^->^7n^:^^>';^5^l/:7iS' 

(2)N, N* ->^>'^P^^-y->:^;p5j^n;i/-p-:7x-i/>i?T^>> N, N 

15 (4)_hfBa)~(3)(;oT5 ]^mt-^m(D2m&.±(Dm-^m 

-e^^o ) 

(11)^ : mMWm(D:^^yP^>m^2 5 %&.±5 5 X&TF h-T^. 

8. i^*^©^^— h^> 1 3 o~i 6 o'CTi-s 0 o#r^. ^e^TfRit::^ 

9 . ^M#X@{c:feViT. MWUm. 120~155t:, M#^*4 ~ 1 0 # 
100~300 %/'sec(D^M#M^®ST?^M#t-^ 21 
25 :m 7 Xt* 8 tC|B«©#?Ltt:7 ^ ;V A (DUm^^o 

10. 3i?uyntfl/ ^^^Bg^lK /3 ^^WT ^ /3 Si^^J-^W^TLttJj^ U 

-cafe m^®«^ffiVi:^t:7^;i/A©i^:jtmt:^^iRi{cfp'-:?;^cllrMm^i?™ 



tfsISCXXJID: <WO 02066233A1_L> 



wo 02/066233 



PCT/JP02/01304 



54 

iBi©*:fe?L#}*^rL^^n 0 . 1 — 5 Aim25:rx 1 — 50 umx\ 
mym:^m(D»:k.im<Dm-i 1 / 2 ~ 1 / 2 0 -t?*^v 

10 ^^L/> 

R= 2 5 (4. 2 tcard) 

[^4^. imm%Ko-nmm'^(D:7^jvM.(DmmsM(Dm^m. (ohm- 

i n/m i 1) tcurf^ASTM D 7 2 6 {r=8!oT«!l^U:/b:^f— 

15 m (sec/1 0ml) d f^TR^JEA^f^lJ; D^8e):^TO?L# (^m) 

\zm^^nmvTc.mmMmm.m.'Rffi. 3 o o hm • i n/m i 1 mmx^^&^ 

20 1 1 . /3 

(ON. N' -e^:7x:=:;V^^iJ->'>^T$ N, N* -i^v'^n^4^5/;i/'7^1/>' 
(2)N. N' -i^>^^i=i^^iJ->;^j;i'fc;i^-p-:7x-i/>>^T^>. n, n 



gSDCCIO: <WO 02066233A1_I_> 



wo 02/066233 



PCT/JP02/01304 



55 

5 



10 



15 



20 



25 



INSDCXJID: <WO 02066233A1_I_> 



wo 02/066233 



PCT/JP02/01304 



1/6 



(300)M 





10 20 

20C ) 



30 10 




THROUGH^^lRl 
(300)® 




10 20 30 

aer ) 



(300)M 




10 20 

2ec ) 



30 



*SrWV^15% 
EDGEISIrF 



(300)® 




THROUGH:6^fRj 



(300)® 




Fig. 1 



MSDOCID: <WO 02066233A1J_> 



wo 02/066233 PCT/JP02/01304 

2/6 




Fig. 2 



.02066233A1_I_> 



wo 02/066233 



PCT/JP02/01304 




MSDOCID: <WO 02066233A1J_> 



<~rivees99oso dM> :aiooasN 




9yp 



PQ£lO/ZOd£/JLOd 



££Z99Q/Z0 OAV 



wo 02/066233 



PCT/JP02/01304 



5X6 




Fig. 5 



^ISDOCID: <WO 02066233A1_L> 



wo 02/066233 



PCT/JP02/01304 



6/6 




02066233A1 I > 



UNPIERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/01304 



A. CLASSIHCATION OF SXJBJECT MATTER 

Int.Cl*^ B29C55/14, C08J9/00, H01M2/16 

According to International Patent QassificaUon (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI"' B29C55/00-B29C55/30, COB J9/00-C08 J9/42, H01M2/00-H01M2/40 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan ifeho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 



Electronic data base consulted during the intemational search (name of data base and, where practicable, search tenns used) 
CS(STN), WPI/L (QUESTED , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


P/A 


WO 01/92386 Al (New Japan Chemical Co., Ltd.), 

06 December, 2001 (06.12.01), 

Claims 

& JP 2001-342272 A 


1-9 
10-11 


X 
Y 


JP 2000-169608 A (New Japan Chemical Co., Ltd.), 
20 June, 2000 (20.06.00), 
Claims; Par- No. [0036] 
(Family: none) 


1-9 
10-11 


X 


EP 632095 A2 (New Japan Chemical Co., Ltd.)/ 
04 Ja.nuary, 1995 (04 - 01 . 95) , 
CI a ims ; page 9 
& JP 7-33895 A 


1-11 


X 
Y 


JP 6-64038 A (New Japan Chemical Co., Ltd.), 
08 March, 1994 (08.03.94), 
Claims; Par. No. [0024] 
( Fami ly : none ) 


1-9 
10-11 



13 



Further documents are listed in the continuation of Box C. 



[ [ See patent family annex. 



"A" 
"O" 



Special categories of cited documents: 
document defimog the geoezal state of the art which is not 
con^deied to be of pazticuiar relevance 

eariier document but publ^faed on or after the intemational filing *^ 
date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other **Y" 
special reason (as spe<afied) 

document referring to an oral disclosure, use, exhibition or other 

means 

document published prior to the intemational filing date but later 



later document published after the intemational filing date or 
priority date and not in conflict with the apph'cation but cited to 
undeistand the principle or theoiy underlying the invention 
document of particular relevance; the claimed invention cannot be 
, considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a peison skilled in the art 
document member of the same patent family 



Date of the actual completion of the intemational search 
12 April, 2002 (12.04.02) 


Date of mailing of the international search report 
23 April, 2002 (23.04.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Fonn PCT/ISA/210 (second sheet) (July 1998) 



^DOCID: <WO ^02066233A1 J_> 



( 



INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP02/01304 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Categoiy* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to daim No. 


X 
Y 


WO 90/11321 Al (Amoco Corp.), 
04 October, 1990 (04.10,90), 
Claims; page 15 

& JP 3-504739 A & EP 418369 Al 
& US 4975469 A 




1-9 
10-11 


X 
Y 


JP 6-287369 A (Tokuyama Corp.)/ 
11 October, 1994 (11.10.94), 
Claims; Par. No. [0015] 
( Family : none ) 




1-9 
10-11 


X 
Y 


JP 7-148837 A (Tokuyama Corp.), 
13 June, 1995 (13.06.95), 
Claims; Par. No. [0014] 
(Family: none) 




1-9 
10-11 


V 
A 

Y 


JP 60-262625 A (Tokuyama Soda Co., Ltd.), 
26 December, 1985 (26.12.85), 
Claims; page 3, upper left column 
(Family: none) 


1-9 
10-11 


V 
A 

Y 


JP 62-195030 A (Toray Industries, Inc.), 
27 August, 1987 (27.08.87), 
Claims; page 2, lower right column 
(Family: none) 




1-9 
10-11 


A. 


JP 63-199742 A (Toray Industries, Inc.), 
18 August, 1988 (18.08.88), 
Claims; page 3, upper left column 
( Family : none ) 




1-11 


y 
Y 


JP 2-311539 A (Toray Industries, Inc.), 
27 December, 1990 (27.12.90), 
Claims; page 4, lower left column 
( Family : none ) 




1-9 
10-11 


X 
Y 


JP 8-3353 A (Tonen Chemical Corp.), 
09 January, 1996 (09.01.96), 
Claims; Par. No. [0018] 
( Family : none ) 




1-9 
10-11 


X 


JP 7-118429 A (Tonen Chemical Corp.), 
09 May, 1995 (09.05.95), 
Claims; Par. No. [0021] 
(Family: none) 




1-11 


X 


JP 5-222236 A (Tonen Chemical Corp.), 
31 August, 1993 (31.08.93),. 
Claims; Par. No. [0034] 
( Fami 1 y : none ) 




1-11 


X 


JP 5-222237 A ((Tonen Chemical Corp.)/ 
31 August, 1993 (31.08.93), 
Claims; Par. No. [0025] 
(Family: none) 




1-11 



Foim PCT/ISA/210 (continuation of second sheet) (July 1998) 



3NSDOCID: <WO 02066233A1J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/01304 



C (Continuadon). DOCUMENTS CXDNSIDERED TO BE RELEVANT 



Citation of document, with Indication, where apptopriate, of the relevant passages 



Relevant to daim No. 



X 

y 



JP 8-12799 A (Tonen Chemical Corp.)/ 
16 January, 1996 (16.01.96), 
Claims; Par. No. [0036] 
( Family : none ) 

JP 8-225662 A (Oji Yuka Goseishi K.K.)/ 
03 September, 1996 (03.09.96), 
Claims; Par. No. [0022] 
(Family: none) 



1-11 



1-9 
10-11 



Fonn PCT/ISA/210 (continuation of second sheet) (July 1998) 



MSDOCID: <WO 020e623aAl J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP02/01304 



Box I OhscrvaUom where certain claims were found unsearcdiable (Continuation of item 1 of first sheet) 

This intemationai search leport has not been established in respect of ceitsun claims under Attide 17(2Xa) for the following leasons: 

1. I I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authonty, namely: 



. fx] Claims Nos.: 1—11 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, sfpedfically: 
(see extra sheet) 



3. Claims Nos.: 
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Continuation of Box No-I~2 of contiinuatio n of first sheet fl) 

The definitions by desired properties and states ''thickness 
unifoimity" and "the presence of the following porous structures (a) and 
(b) as determined by the observation of lengthwise and widthwise sections 
of film under an electron microscope: (a) widthwise section which has 
more sections of lamella as compared with the lengthwise section, the 
sections of lamella containing many voids with the maximum pore diameters 
of the voids in the thickness and widthwise directions being 0.1 to 5 
lim and 1 to 50pm respectively and with the ratio of the maximum pore 
diameter in the thickness direction to that in the widthwise direction 
ranging from 1/2 to 1/20; and (b) lengthwise section which either contains 
less sections of lamella as compared with the widthwise section or is 
free from sections of lamella, and contains many voids having the maximum 
pore diameters in the thickness and lengthwise directions of 0.1 to 5 
pm and 1 to 50pm respectively with the ratio of the maximum pore diameter 
in the thickness direction to that in the lengthwise direction ranging 
from 1/2 to 1/20'' in claim 1/ 

the definitions by desired properties and states "thickness 
uniformity", "a specified porous structure set forth in claim 1, as 
determined by the observation of lengthwise and widthwise sections of 
film under an electron microscope'*, "Gurley permeability", and Void 
content" in claim 3; 

the definitions by desired properties and states "thickness 
uniformity', "a specified porous structure set forth in claim 1, as 
determined by the observation of lengthwise and widthwise sections of 
film under an electron microscope", and "estimation value of electric 
resistance" in claim 4; and 

the definitions by desired properties and states "thickness 
uniformity", "a specified porous structure set forth in claim 1, as 
determined by the observation of lengthwise and widthwise sections of 
film under an electron microscope" "mean pore diameters determined by 
the bubble point method and the mercury penetration method respectively", 
"maximimpore diameters in the film thickness direction and the direction 
perpendicular thereto", "moisture permeability", " tensile strength", and 
"water pressure resistance" in claim 5 

each include extremely various successively biaxial-oriented porous 
polypropylene films. However, only an extremely small part of the films 
claimed are supported by the description within the meaning of Article 
6 of the PCT and disclosed within the meaning of Article 5 of the PCT. 

Further, the above definitions by desired properties and states are 
not ordinarily used in this technical field, and therefore the range 
of films having such properties and states cannot be concretely specified 
even if the technical common knowledge at the filing of this application 
is taken into consideration- Thus claims 1-6 do not satisfy the 
requirements of clearness within the meaning of Article 6 of the PCT. 

The definitions by desired properties and states "thickness 
uniformity" and "the presence of the following porous structures (a) and 
(b) as determined by the observation of lengthwise and widthwise sections 
of film under an electron microscope: (a) widthwise section which has 
more sections of lamellas as compared with the lengthwise section, the 
sections of lamella containing many voids with the maximum pore diameters 
of the voids in the thickness and widthwise directions being 0 . 1 to 5 
pm and 1 to 50pm respectively and with the ratio of the maximum pore 
diameter in the thickness direction to that in the widthwise direction 
ranging from 1/2 to 1/20; 
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Continuation of Box No>I--2 of contlnuaiiion of first sheet (1) 

and (b) lengthwise section which either contains less sections of 
lamellas as compared with the widthwise section or is free from sections 
of lamella, and contains many voids having the maximum pore diameters 
in the thickness and lengthwise directions of 0.1 to 5 pm and 1 to SOjim 
respectively with the ratio of the maximixmpore diameter in the thickness 
direction to that in the lengthwise direction ranging from 1/2 to 1/20** 
in claim 7 are not ordinarily used in this technical field, and the range 
of films having such properties and states cannot be concretely specified 
even if the technical common knowledge at the filing of this application 
is taken into considexrsLizlaxi, Thus claims 7—9 do not satisfy the 
requirements of clearness within the meaning of Article 6 of the PCT. 

The definitions by desired properties and states "thickness 
uniformity'', "the presence of the following porous structures (a) and 
(b) as determined by the observation of lengthwise and widthwise sections 
of film under an electron microscope: (a) widthwise section which has 
more sections of lamellas as compared with the lengthwise section, the 
sections of lamellas containing many voids with the maximxxm pore 
diameters of the voids in the thickness and widthwise directions being 
0,1 to 5 pici and 1 to 50pm respectively and with the ratio of the maximum 
pore diameter in the thickness direction to that in the widthwise 
direction ranging from 1/2 to 1/20; and (b) lengthwise section which 
either contains less sections of lamella as compared with the widthwise 
section or is free from sGcizlons of lamella, and contains many voids 
having the maximum pore diameters in the thickness and lengthwise 
directions of 0.1 to 5 pm and 1 to 50pm respectively with the ratio of 
the maximum pore diameter in the thickness direction to that in the 
lengthwise direction ranging from 1/2 to 1/20*^, and "estimation value 
of electric resistance*' in claim 10 include extremely various 
successively biaxial— oriented porous polypropylene films, so that 
battery separators containing such films are also extremely various. 
However, only a small part of the battery separators claimed are supported 
by the description within the meaning of Article 6 of the PCT and disclosed 
within the meaning of Article 5 of the PCT. 

Further, the above definitions by desired properties and states are 
not ordinarily used in this technical field, and therefore the range 
of battery separators having such properties and states cannot be 
concretely specified even if the technical common knowledge at the filing 
of this application is taken into consideration. Thus claims 10—11 do 
not satisfy the requirements of clearness within the meaning of Article 
6 of the PCT. 

Therefore, this international search has been carried out about 
claims 1--11 without consideration to the definitions by dGSlr^d 
properties and states ("thickness uniformity", "a specified porous 
structure set forth in claim 1, as determined by the observation of 
lengthwise and widthwise sections of film under an electron microscope", 
"mean pore diameters measured by the bubble point method and the mercury 
penetration method" "maximum pore diameters in the film thickness 
direction and in the direction perpendicular thereto as determined by 
the observation of sections of film under an electron microscope", 
"moisture permeability", "tensile strength", and "water pressure 
resistance'* - 
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